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F I V E  YEAR GLOBAL DATASET: NMC OPERATIONAL ANALYSES (1978 T O  1982) 
D E S C R I P T I O N  
D a t a  u s e d  i n  t h e  p r e p a r a t i o n  o f  t h e  F i v e  Y e a r  G l o b a l  D a t a s e t  was 
o b t a i n e d  f r o m  NCAR a n d  c o n s i s t e d  o f  NMC's o p e r a t i o n a l  g l o b a l  a n a l y s e s  
r e c o r d e d  o n  a 2 . 5  X 2 . 5  g r i d .  S t a r t i n g  a t  J a n .  1, 1 9 7 8  a n d  e n d i n g  a t  Dec .  
31 ,  1 9 8 2 ,  t h e  d a t a  s e t  c o n s i s t s  o f  t w i c e  d a i l y  a n a l y s e s  o f  SLP'  (mb) ,  
w i n d s ( m / s e c ) ,  g e o p o t e n t i a l  h e i g h t s ( m 1 ,  a n d  t e m p e r a t u r e s ( K )  a t  8 5 0 ,  7 0 0 ,  
5 0 0 ,  300 ,  200, 1 0 0 ,  7 0 ,  a n d  50 m i l l i b a r  l e v e l s .  H o w e v e r ,  b e f o r e  t h i s  
d a t a s e t  c o u l d  b e  made a v a i l a b l e  f o r  u s e ,  s c r e e n i n g  o f  a l l  d a t a  was n e e d e d  
a s  a c h e c k  o n  t h e  c o n t i n u i t y  o f  t h e  d a t a s e t .  A l s o ,  a l l  d a t a  h a d  t o  b e  
r e g r i d d e d  ( u s i n g  b i l i n e a r  i n t e r p o l a t i o n )  t o  t h e  s t a n d a r d  4 X 5 d e g r e e  
g r i d .  H e n c e ,  t h e  o r i g i n a l  u n p a c k e d  NCAR t a p e s  ( A p p e n d i x  A )  d i f f e r  i n  
b o t h  f o r m  a n d  c o n t e n t  f r o m  t h e  f i n a l  t a p e s  ( A p p e n d i x  B), w h i c h  t a k e n  
t o g e t h e r  c o n s t i t u t e  t h e  F i v e  Y e a r  G l o b a l  D a t a s e t .  
P R E P A R A T I O N  OF DATASET (SUMMARY) 
S c a n n i n g  t h e  u n p a c k e d  NCAR t a p e s  y i e l d e d  s e v e r a l  o b s e r v a t i o n s  c o n -  
c e r n i n g  t h e  c o n t i n u i t y  o f  t h e  d a t a .  F i r s t ,  s c a t t e r e d  o v e r  t h e  f i v e  y e a r s  
w e r e  d a t a  g a p s ,  some f i v e  d a y s  o r  l o n g e r r  w h e r e  c e r t a i n  f i e l d s  w e r e  un- 
a v a i l a b l e .  S e c o n d l y ,  some d a t a  a p p e a r e d  t o  b e  d i s c o n t i n u o u s  i n  t i m e ,  
d e m o n s t r a t i n g  l a r g e  d e v i a t i o n s  f r o m  t h e  s y n o p t i c  p a t t e r n s  i n d i c a t e d  b y  
t h e  s u r r o u n d i n g  t i m e s .  
Any f i e l d  ( e x c l u d i n g  w i n d s )  d e t e r m i n e d  t o  h a v e  s u c h  a s e r i o u s  d i s -  
c o n t i n u i t y  o r  t o  b e  o t h e r w i s e  u n a c c e p t a b l e  was l i n e a r l y  i n t e r p o l a t e d  i n  
t i m e  o v e r  t h e  d u r a t i o n  o f  t h e  u s u a l l y  s h o r t  s u s p i c i o u s  p e r i o d  ( m o r e  d e -  
t a i l s  c o n c e r n i n g  t h e  i d e n t i f i c a t i o n  o f  u n a c c e p t a b l e  o r  d i s c o n t i n u o u s  
f i e l d s  a r e  g i v e n  b e l o w ) .  Gaps o f  m i s s i n g  d a t a  t h a t  e x t e n d e d  f i v e  d a y s  
o r  l e s s  w e r e  a l s o  r e p l a c e d  w i t h  l i n e a r l y  i n t e r p o l a t e d  d a t a ;  h o w e v e r ,  
l o n g e r  g a p s  w e r e  f i l l e d  i n  w i t h  s e a s o n a l  a v e r a g e s  ( t a k e n  o v e r  a l l  f i v e  
y e a r s )  o r  v a l u e s  f o r  t h e  same d a t e  f r o m  t h e  GLAS2 A n a l y s i s .  
S e a  l e v e l  p r e s s u r e  i s  a v a i l a b l e  s t a r t i n g  a t  J u l y  2 0 ,  1 9 7 8  122. 
* D a t a  o b t a i n e d  f r o m  t h e  G o d d a r d  L a b o r a t o r y  f o r  A t m o s p h e r i c  S c i e n c e s  
(GLAS)  c o n s i s t s  o f  a c o n t r o l  a n a l y s i s  w h i c h  was r u n  u s i n g  c o n v e n -  
t i o n a l  d a t a  o n l y .  S a t e l l i t e  d a t a  d u r i n g  t h i s  p e r i o d  was n o t  a v a i l -  
a b l e .  C a u t i o n  s h o u l d  b e  e x e r c i s e d  when  c o n s i d e r i n g  t h i s  d a t a ;  
e s p e c i a l l y  i n  t h e  S o u t h e r n  H e m i s p h e r e  w h e r e  t h e  a b s e n c e  o f  s a t e l l i t e  
d a t a  a l o n g  w i t h  c o n v e n t i o n a l  d a t a  s p a r s i t y  g i v e  r i s e  t o  a d e f i c i e n t  
a n a l y s i s  ( s e e  W.  B a k e r , D .  Ede lmann,M.  I r e d e l 1 , D .  Han  a n d  S. 
J a k k e m p u d i ;  O b j e c t i v e  A n a l y s i s  o f  O b s e r v a t i o n a l  D a t a  f r o m  t h e  FGGE 
O b s e r v i n g  S y s t e m s :  NASA T e c h n i c a l  Memorandum 82062). 
1 
W i n d s  w e r e  r e p l a c e d  w i t h  g e o s t r o p h i c  w i n d s  b a s e d  o n  c o r r e c t e d  
h e i g h t s  f o r  a l l  t i m e s  t h a t  t h e  h e i g h t s  w e r e  c o r r e c t e d  p l u s  a d d i t i o n a l  
t i m e s  when i t  was d e t e r m i n e d  t h a t  t h e  w i n d s  ( b u t  n o t  t h e  h e i g h t s )  w e r e  
d i s c o n t i n u o u s  o r  u n a c c e p t a b l e .  GLAS A n a l y s i s  d a t a  w e r e  u s e d  t o  f i l l  i n  
l o n g  g a p s  when a v a i l a b l e .  
I n  o r d e r  t o  p r e s e r v e  t h e  m e t e o r o l o g i c a l  d e p e n d e n c e  b e t w e e n  a l l  
q u a n t i t i e s  a n d  a l l  l e v e l s ,  h e i g h t s  a n d  t e m p e r a t u r e s  w e r e  c o r r e c t e d  f o r  
t h e  same t i m e s  a t  a l l  l e v e l s ,  e x c e p t  a t  t h e  1 0 0  mb. l e v e l ,  w h e r e  a d d i -  
t i o n a l  t i m e s  w e r e  c o r r e c t e d .  W i n d s  r e m a i n e d  c o n s i s t e n t  w i t h  t h e  h e i g h t s  
t h r o u g h  t h e  p r o p e r t y  o f  g e o s t r o p h y .  Sea l e v e l  p r e s s u r e  was c o r r e c t e d  
i n d e p e n d e n t l y .  A l i s t  o f  a l l  c o r r e c t e d  d a t a  c a n  b e  f o u n d  i n  A p p e n d i x  
C .  
A f t e r  e x a m i n i n g  t h e  5 0  a n d  7 0  mb. l e v e l s  f o r  h e i g h t s ?  t e m p e r a t u r e s ,  
a n d  w i n d s ,  i t  was d e t e r m i n e d  t h a t  d u e  t o  t h e  p r e s e n c e  o f  i n e x p l i c a b l e ,  
a b r u p t ?  a n d  h i g h l y  n o n - m e t e o r o l o g i c a l  c h a n g e s  o v e r  t i m e  i n  a l l  t h r e e  
f i e l d s ,  t h e s e  t w o  l e v e l s  w o u l d  b e  e l i m i n a t e d  f r o m  t h e  f i n a l  d a t a s e t .  
T a p e s  c o n t a i n i n g  t h e  o r i g i n a l  u n p a c k e d  d a t a  a t  t h e s e  l e v e l s  a r e  a v a i l -  
a b l e  ( s e e  A p p e n d i x  A ) .  H o w e v e r ,  some k n o w l e d g e  o f  s t r a t o s p h e r i c  b e h a v i o r  
a l o n g  w i t h  a l i t t l e  c a u t i o n  s h o u l d  b e  e x e r c i s e d  when  u s i n g  t h i s  d a t a .  
F o r  a d d i t i o n a l  i n f o r m a t i o n  c o n c e r n i n g  t h e  s c a n n i n g  - c o r r e c t i o n  p r o c e s s  
f o r  t h e  e n t i r e  d a t a s e t ,  s e e  t h e  s e c t i o n s  f o l l o w i n g .  
CORRECTION OF H E I G H T S ,  TEMPERATURES, AND SEA L E V E L  PRESSURE 
The c o r r e c t i o n  p r o c e s s  f o r  t h e s e  t h r e e  q u a n t i t i e s  was b a s e d  o n  t h e  
c a l c u l a t i o n  o f  a mean sum o f  s q u a r e s  ( M S S )  s t a t i s t i c  g i v e n  b y :  
N 
n=  1 
MSS = ( c Q ~ V N  
w h e r e  Q n  r e p r e s e n t s  t h e  12  o r  2 4  h o u r  t i m e  d i f f e r e n c e  f o r  t h e  n t h .  g r i d  
p o i n t .  MSS v a l u e s  w e r e  c a l c u l a t e d  f o r  12 a n d  2 4  h r .  t i m e  d i f f e r e n c e s  
f o r  e a c h  q u a n t i t y ,  e a c h  l e v e l ,  a n d  e a c h  h e m i s p h e r e  s e p a r a t e l y .  Once  
c a l c u l a t e d ,  p l o t s  o f  MSS v s .  t i m e  w e r e  made m o n t h  b y  m o n t h  f o r  t h e  e n t i r e  
f i v e  y e a r s .  E a c h  m o n t h l y  MSS p l o t  was s c a l e d  a c c o r d i n g  t o  t h e  max imum 
s e a s o n a l  MSS v a l u e  b a s e d  o n  a l l  f i v e  y e a r s .  T h i s  e n a b l e d  r e l a t i v e l y  
l a r g e  MSS v a l u e s  t o  b e  e a s i l y  s p o t t e d .  
Once  a l i s t  o f  t i m e s  d e m o n s t r a t i n g  l a r g e  MSS v a l u e s  h a d  b e e n  com-  
p i l e d ?  p l o t s  o f  t h e  f i e l d  b e i n g  e x a m i n e d  w e r e  p r o d u c e d  f o r  t h e  d u r a t i o n  
o f  t h e  p e r i o d  i n  q u e s t i o n .  S u s p i c i o u s  d a t a  c o u l d  t h e n  b e  e x a m i n e d .  F o r  
h e i g h t s ,  t e m p e r a t u r e s ?  a n d  SLP, t h e  m a j o r i t y  o f  d a t a  d e t e r m i n e d  t o  b e  
d i s c o n t i n u o u s  o r  o t h e r w i s e  u n a c c e p t a b l e  d e m o n s t r a t e d  o n e  o f  t w o  a t t r i -  
b u t e s :  
2 
. 
1. l a r g e  p e r t u r b a t i o n s  s u d d e n l y  a r o s e  w i t h  n o  a p p a r e n t  i n d i c a t i o n  o f  
t h e i r  o r i g i n  a n d  w o u l d  s u b s e q u e n t l y  d i s a p p e a r  ( s e e  f i g u r e s  l a  t h r u  
I d ) ;  
2 .  u n q u a l i f i e d  c h a n g e s  i n  a n  e n t i r e  f i e l d  w o u l d  s u d d e n l y  a p p e a r  f o r  o n e  
o r  m o r e  d a y s ,  g i v i n g  r i s e  t o  a v e r y  n o i s y  f i e l d  ( s e e  f i g u r e s  2 a  t h r u  
2 d ) .  
I t  i s  s p e c u l a t e d  t h a t  t h e  s o u r c e  o f  t h e s e  d e v i a t i o n s  s t e m s  f r o m  e i t h e r  
t h e  NMC A n a l y s i s  p r o c e d u r e  i t s e l f ,  o r  f r o m  t h e  i n f l u e n c e  o f  t h e  N M C  m o d e l  
f o r e c a s t  t h r o u g h  t h e  " f i r s t  g u e s s n  f i e l d s .  A n  o b s e r v a t i o n  w o r t h  n o t i n g  
c o n c e r n s  a s u d d e n  i n c r e a s e  i n  t h e  MSS t i m e  d i f f e r e n c e s  s t a r t i n g  i n  Sep-  
t e m b e r  o f  1 9 7 8  a n d  e n d i n g  i n  J u n e  o f  1 9 8 0 .  D u r i n g  t h i s  p e r i o d ,  t h e  l e v e l  
o f  d a y - t o - d a y  v a r i a b i l i t y  was h i g h e r  t h a n  d u r i n g  o t h e r  p e r i o d s  a t  t h e  
1 0 0 ,  7 0 ,  a n d  5 0  mb. l e v e l s  ( b o t h  h e m i s p h e r e s  - s e e  f i g .  3 )  f o r  h e i g h t s  
a n d  t e m p e r a t u r e s  ( w i n d s  a l s o  d e m o n s t r a t e  t h i s  v a r i a b i l i t y  - s e e  s e c t i o n  
o n  w i n d  c o r r e c t i o n ) .  The a b r u p t  b e g i n n i n g  a n d  e n d  t o  t h i s  p h e n o m e n a  
s u g g e s t s  t h a t  i t  was c a u s e d  b y  c h a n g e s  i n  t h e  Analysis/Forecast s y s t e m .  
D a t a  d u r i n g  t h i s  t i m e  p e r i o d  was n o t  d i s c a r d e d  u n l e s s  some o t h e r  d e v i -  
a t i o n  o r  d i s c o n t i n u i t y  was d i s c o v e r e d .  
B a s e d  o n  t h e  r o u g h  c r i t e r i a  s e t  f o r t h  f o r  d e t e r m i n i n g  u n a c c e p t a b l e  
d a t a ,  a l i s t  o f  t i m e s  f o r  d a t a  t o  b e  r e p l a c e d  was c r e a t e d .  L i n e a r  i n -  
t e r p o l a t i o n  i n  t i m e  was t h e n  p e r f o r m e d  g l o b a l l y  o v e r  a l l  s u c h  t i m e s  a n d  
u s e d  a s  a r e p l a c e m e n t .  Gaps o f  m i s s i n g  d a t a  e x t e n d i n g  f i v e  d a y s  o r  l e s s  
w e r e  a l s o  r e p l a c e d  w i t h  l i n e a r  i n t e r p o l a t i o n .  W i t h  t h e  c o m p l e t i o n  o f  
t h i s  s t e p ,  o n l y  l o n g e r  g a p s  o f  m i s s i n g  d a t a  r e m a i n e d  t o  b e  c o r r e c t e d .  
M i s s i n g  d a t a  e x t e n d i n g  l o n g e r  t h a n  f i v e  d a y s  was r e s o l v e d  b y  f i l l i n g  
t h e  g a p s  w i t h  e i t h e r  t h e  s e a s o n a l  c l i m a t o l o g y  o r  GLAS A n a l y s i s  d a t a .  I n  
b o t h  c a s e s ,  l i n e a r  i n t e r p o l a t i o n  was p e r f o r m e d  f o r  t w o  d a y s  b o t h  t o w a r d  
a n d  a w a y  f r o m  t h e  i n s e r t e d  d a t a  t o  e n s u r e  a s m o o t h  t r a n s i t i o n  i n  t i m e .  
C l i m a t i c  v a l u e s  c o n s i s t  o f  s e a s o n a l  a v e r a g e s  b a s e d  o n  a l l  f i v e  y e a r s  i n  
t h e  d a t a s e t ,  e x c l u d i n g  t h o s e  t i m e s  d e t e r m i n e d  t o  b e  u n a c c e p t a b l e .  I f  
a n y  o f  t h e  g a p s  w e r e  b e t w e e n  s e a s o n s ,  t h e  e n d i n g  m o n t h  o f  t h e  g a p  d e -  
t e r m i n e d  t h e  s e a s o n a l  a v e r a g e  t o  be i n s e r t e d .  C l i m a t o l o g y  was o n l y  u s e d  
when  n o  o t h e r  d a t a  was a v a i l a b l e  as a s u b s t i t u t e .  
As  a way o f  m a i n t a i n i n g  t h e  m e t e o r o l o g i c a l  r e l a t i o n s h i p  b e t w e e n  
t h e s e  q u a n t i t i e s ,  h e i g h t s  a n d  t e m p e r a t u r e s  w e r e  c o r r e c t e d  f o r  t h e  same 
t i m e s  a t  a l l  l e v e l s I  e x c e p t  a t  t h e  100mb. l e v e l  w h e r e  a d d i t i o n a l  t i m e s  
may h a v e  b e e n  c o r r e c t e d  ( a l s o ,  see s e c t i o n  o n  w i n d  c o r r e c t i o n ) .  Sea 
l e v e l  p r e s s u r e ,  o n  t h e  o t h e r  h a n d ,  was c o r r e c t e d  i n d e p e n d e n t l y  s i n c e  
t h i s  q u a n t i t y  d e m o n s t r a t e d  l e s s  d i s c o n t i n u i t y  t h a n  h e i g h t  a n d  t e m p e r -  
a t u r e  d a t a .  
C O R R E C T I O N  O F  W I N D  D A T A  
T h e  c o r r e c t i o n  p r o c e s s  f o r  w i n d s  was b a s e d  o n  a l a t i t u d i n a l l y  
w e i g h t e d  mean sum o f  s q u a r e s  ( M S S )  s t a t i s t i c  g i v e n  by :  
N 
MSS = ( C [(U: + V:) x COS(XLAT)])/N 
n =  1 
w h e r e  U n  a n d  V n  r e p r e s e n t  t h e  d i f f e r e n c e d  w i n d  c o m p o n e n t s  a n d  XLAT i s  
t h e  a b s o l u t e  v a l u e  o f  t h e  l a t i t u d e  ( i n  r a d i a n s )  f o r  g r i d  p o i n t  n .  The  , 
" C o s i n e "  t e r m  i s  a w e i g h t i n g  f a c t o r  w h i c h  s e r v e s  t o  r e d u c e  d i f f e r e n c e s  
a t  h i g h e r  l a t i t u d e s  s i n c e  t h e  n u m b e r  o f  g r i d  p o i n t s  d i f f e r e n c e d  o v e r  a 
f i x e d  a r e a  i n c r e a s e s  w i t h  l a t i t u d e .  
MSS v a l u e s  w e r e  c a l c u l a t e d  f o r  t w o  q u a n t i t i e s .  The f i r s t  q u a n t i t y  
c o n s i s t e d  o f  12  a n d  2 4  h o u r  t i m e  d i f f e r e n c e s  ( U n  a n d  V n  a r e  t h e  1 2  o r  
2 4  h o u r  d i f f e r e n c e s  f o r  t h e  n t h .  g r i d  p o i n t )  w h i c h  r e v e a l e d  i n f o r m a t i o n  
a b o u t  t h e  c o n t i n u i t y  o f  t h e  w i n d  f i e l d .  As a n  a d d i t i o n a l  c h e c k ,  MSS 
v a l u e s  w e r e  a l s o  c a l c u l a t e d  f o r  d i f f e r e n c e s  b e t w e e n  t h e  a n a l y z e d  w i n d s  
a n d  g e o s t r o p h i c  w i n d s  ( U n  a n d  V n  a r e  t h e  a n a l y z e d  m i n u s  t h e  g e o s t r o p h i c  
w i n d  c o m p o n e n t s  f o r  t h e  n t h .  g r i d  p o i n t ) .  T o g e t h e r  w i t h  some 
m e t e o r o l o g i c a l  k n o w l e d g e ,  t h i s  l a t t e r  c a l c u l a t i o n  was u s e d  t o  i n d i c a t e  
t h e  c o n s i s t e n c y  b e t w e e n  t h e  h e i g h t s  a n d  t h e  w i n d s ?  e s p e c i a l l y  i n  s i t u -  
a t i o n s  w h e r e  t h e  1 2  a n d  2 4  h o u r  t i m e  d i f f e r e n c e s  r e v e a l e d  i n c o n c l u s i v e  
e v i d e n c e  a b o u t  t h e  c o n t i n u i t y  o f  t h e  f i e l d .  Once c a l c u l a t e d ,  p l o t s  o f  
b o t h  MSS s t a t i s t i c s  w e r e  made m o n t h  b y  m o n t h  f o r  t h e  e n t i r e  f i v e  y e a r s  
f o r  e a c h  l e v e l ,  e a c h  q u a n t i t y ,  a n d  e a c h  h e m i s p h e r e  s e p a r a t e l y .  E a c h  
m o n t h l y  MSS p l o t  was s c a l e d  a c c o r d i n g  t o  t h e  maximum s e a s o n a l  MSS v a l u e  
b a s e d  o n  a l l  f i v e  y e a r s .  
U s i n g  b o t h  s t a t i s t i c a l  c a l c u l a t i o n s  a s  a g u i d e ,  l a r g e  MSS v a l u e s  
w e r e  s i n g l e d  o u t  a n d  p l o t s  o f  t h e  c o r r e s p o n d i n g  w i n d  a n d  h e i g h t  f i e l d s  
w e r e  p r o d u c e d .  F o r  w i n d s ,  s e v e r a l  a t t r i b u t e s  w a r r e n t e d  l a b e l i n g  t h e  d a t a  
a s  u n a c c e p t a b l e :  
1. w i n d s  s u d d e n l y  became e x t r e m e l y  a g e o s t r o p h i c  ( s e e  f i g u r e s  4 a  t h r u  
4 d ) ;  
2 .  u n r e a l i s t i c  w i n d s  w o u l d  a r i s e  o v e r  a p a r t i c u l a r  r e g i o n  ( s e e  f i g u r e s  
5 a  t h r u  5 d ) ;  
3 .  w i n d s  c o u l d  b e  o b s e r v e d  t o  b e  r o t a t i n g  a g a i n s t  t h e  e x p e c t e d  f l o w  
d i c t a t e d  b y  t h e  s y n o p t i c  s i t u a t i o n  ( s e e  f i g .  6 ) .  
The  s o u r c e  o f  t h e s e  d e v i a t i o n s  i s  a g a i n  l i k e l y  t o  b e  f o u n d  i n  t h e  NMC 
A n a l y s i s / F o r e c a s t  s y s t e m .  E v i d e n c e  o f  p e r h a p s  m o r e  s i g n i f i c a n t  c h a n g e s  
t o  t h e  NMC A n a l y s i s  scheme c a n  b e  o b s e r v e d  s t a r t i n g  i n  S e p t e m b e r  o f  1 9 7 8  
a n d  e n d i n g  i n  J u n e  o f  1 9 8 0 .  D u r i n g  t h i s  p e r i o d ,  a h i g h  l e v e l  o f  d a y - t o -  
d a y  v a r i a b i l i t y  c a n  b e  o b s e r v e d  a t  t h e  1 0 0 )  7 0  a n d  50mb. l e v e l s  f o r  a l l  
q u a n t i t i e s  ( s e e  s e c t i o n  o n  c o r r e c t i o n  o f  h e i g h t s ,  t e m p s . ,  a n d  S L P ) .  I n  
a d d i t i o n ?  t h e  a g e o s t r o p h i c  c o m p o n e n t  o f  t h e  w i n d  also i n c r e a s e s  d u r i n g  
t h e  same p e r i o d  f o r  a l l  l e v e l s  ( s e e  f i g .  3 ) .  D e s p i t e  t h e s e  c h a n g e s ,  d a t a  
d u r i n g  t h i s  t i m e  p e r i o d  was n o t  d i s c a r d e d  u n l e s s  some o t h e r  d e v i a t i o n  
was d i s c o v e r e d .  
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I 
T h e  c o r r e c t i o n  p r o c e s s  f o r  w i n d s  i n v o l v e d  r e p l a c i n g  u n a c c e p t a b l e  
d a t a  w i t h  g e o s t r o p h i c  w i n d s  b a s e d  o n  c o r r e c t e d  h e i g h t s .  I n  some i n -  
s t a n c e s  w h e r e  n o  l i n k  c o u l d  b e  e s t a b l i s h e d  b e t w e e n  l a r g e  MSS v a l u e s  
( a n a l y z e d  m i n u s  g e o s t r o p h i c )  a n d  t h e  c o r r e s p o n d i n g  w i n d  f i e l d ,  h e i g h t s  
w e r e  r e - e x a m i n e d  a n d  r e p l a c e d  i f  n e c e s s a r y  ( s e e  s e c t i o n  o n  c o r r e c t i o n  
o f  h e i g h t s ) .  Winds w e r e  r e p l a c e d  f o r  a l l  t i m e s  t h a t  t h e  h e i g h t s  w e r e  
r e p l a c e d  p l u s  a d d i t i o n a l  t i m e s  d e t e r m i n e d  t o  b e  u n a c c e p t a b l e .  E a c h  
l e v e l  w a s  c o r r e c t e d  f o r  t h e  same t i m e s ?  e x c e p t  a t  t h e  100mb.  l e v e l ,  
w h e r e  a d d i t i o n a l  c o r r e c t i o n  was n e c e s s a r y .  
G a p s  i n  w i n d  d a t a  w e r e  a l s o  r e p l a c e d  w i t h  g e o s t r o p h i c  w i n d s  b a s e d  
o n  c o r r e c t e d  h e i g h t s ;  h o w e v e r  GLAS d a t a  was u s e d  when a v a i l a b l e .  S i n c e  
t h e  d a t a  g a p s  f o r  b o t h  w i n d s  a n d  h e i g h t s  w e r e  i d e n t i c a l ,  c o n s i s t e n c y  
b e t w e e n  t h e s e  t w o  q u a n t i t i e s  was m a i n t a i n e d 3  . E s s e n t i a l l y ,  t h e  
m e t e o r o l o g i c a l  r e l a t i o n s h i p  b e t w e e n  h e i g h t s  a n d  w i n d s  i s  p r e s e r v e d  
t h r o u g h  t h e  p r o p e r t y  o f  g e o s t r o p h y .  
G e o s t r o p h i c  w i n d s  u s e d  i r i  t i l e  c o r r e c t l o i ;  p ,  "L.c.33 w c r e  c a l c u l a t e d  
u s i n g  t w o  p o i n t  f i n i t e  d i f f e r e n c i n g .  A t  t h e  p o l e s ,  g e o s t r o p h i c  w i n d s  
w e r e  c a l c u l a t e d  b y  t a k i n g  a n  a v e r a g e  o v e r  a l l  l o n g i t u d e  p o i n t s  a t  t h e  
l a t i t u d e  j u s t  p r e c e e d i n g  t h e  N o r t h  o r  S o u t h  P o l e ,  t h e  a v e r a g e  b e i n g  
p e r f o r m e d  i n  a C a r t e s i a n  c o o r d i n a t e  s y s t e m  o n  a p l a n e  t a n g e n t  t o  t h e  
p o l e s .  I n  a d d i t i o n ,  t h e  C o r i o l i s  p a r a m e t e r  was f i x e d  n e a r  t h e  e q u a t o r  
s o  t h a t  i t  r e t a i n e d  t h e  v a l u e  t h a t  i t  h a d  a t  + 1 0  d e g r e e s  ( N H )  o r  - 1 0  
d e g r e e s  ( S H ) .  T h i s  e l i m i n a t e d  t h e  p r o b l e m  o f  l o w  l e v e l  n o i s e  i n  t h e  
t r o p i c a l  h e i g h t  f i e l d  b e i n g  t r a n s l a t e d  i n t o  e x t r e m e l y  h i g h  l e v e l  n o i s e  
i n  t h e  g e o s t r o p h i c  w i n d  f i e l d  due t o  t h e  v a n i s h i n g  o f  t h e  C o r i o l i s  p a -  
r a m e t e r  a t  t h e  e q u a t o r .  
F I N A L  REMARKS 
I t  i s  i m p o r t a n t  t o  r e a l i z e  t h a t  t h e  c o r r e c t i o n  p r o c e s s  i m p l e m e n t e d  
i n  t h e  p r e p a r a t i o n  o f  t h i s  d a t a s e t  r e p r e s e n t s  a h i g h l y  s u b j e c t i v e  p r o c -  
e s s .  H o w e v e r ,  w i t h  t h e  e x c e p t i o n  o f  d a t a  a t  t h e  1 0 0 ,  7 0 ,  a n d  50mb. l e v -  
e l s ?  t h e  d e t e r m i n a t i o n  o f  u n a c c e p t a b l e  d a t a  w a s  p e r f o r m e d  w i t h  l i t t l e  
u n c e r t a i n t y .  F i n a l  t a p e s  c o n t a i n  i n f o r m a t i o n  c o n c e r n i n g  t h e  o r i g i n  o f  
a l l  d a t a  f o r  e a c h  t i m e .  
S i n c e  g a p s  i n  h e i g h t  d a t a  may h a v e  b e e n  r e p l a c e d  w i t h  s e a s o n a l  
c l i m a t o l o g y ,  some g e o s t r o p h i c  w i n d s  a r e  b a s e d  o n  c l i m a t e  d a t a .  
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DECEMBER 1979 
0 4 8 12 16 20 24 28 32 
DAYS 
MSS V a l u e s  F o r  8 5 0  m b .  A g e o s t r o p h i c  W i n d  C o m p o n e n t s  F o r  Dec .  1 9 7 9  
+ I n d i c a t e s  L a r g e r  V a l u e  
* I n d i c a t e s  I n t e r p o l a t e d  H e i g h t s  
F i g u r e  - l a :  W e i g h t e d  mean sum o f  s q u a r e s  f o r  a g e o s t r o p h i c  w i n d  
c o m p o n e n t s  - t h e s e  MSS c a l c u l a t i o n s  w e r e  u s e d  a s  means  
f o r  i d e n t i f y i n g  a g e o s t r o p h i c  w i n d s  w h i c h  may r e s u l t  
f r o m  a p e r t u r b a t i o n  i n  t h e  h e i g h t  o r  w i n d  f i e l d  ( s e e  
s e c t i o n  o n  c o r r e c t i o n  o f  w i n d s ) .  I n  t h i s  c a s e ,  l a r g e  
MSS v a l u e s  i n d i c a t e  t h a t  h e i g h t s  a n d  w i n d s  a t  t h e  850  mb. 




850 MB HEIGHTS, (m)/WINDS 
F i g u r e  - l b :  8 5 0  mb. h e i g h t s  a n d  w i n d  v e c t o r s  f o r  1 2 / 1 / 7 9  OZ d e m o n -  
s t r a t i n g  s y n o p t i c  s i t u a t i o n  12 h r s .  b e f o r e  t h e  o c c u r r e n c e  
o f  a l a r g e  p e r t u r b a t i o n  i n  t h e  h e i g h t  f i e l d  ( b o x e d  i n  
r e g i o n ) .  
7 
850 MB HEIGHTS (m)/WINDS (m/s) 
F i g u r e  - IC: 8 5 0  mb. h e i g h t s  a n d  w i n d  v e c t o r s  f o r  1 2 / 1 / 7 9  122 demon- 
s t r a t i n g  a l a r g e  p e r t u r b a t i o n  i n  t h e  h e i g h t  f i e l d  ( b o x e d  
i n  r e g i o n ) .  
8 
850 MB HEIGHTS (m)/WINDS (m/s) 
F i g u r e  - I d :  8 5 0  mb. h e i g h t s  a n d  w i n d  v e c t o r s  f o r  1 2 / 2 / 7 9  OZ d e m o n -  
s t r a t i n g  s y n o p t i c  s i t u a t i o n  1 2  h r s .  a f t e r  t h e  o c c u r r e n c e  
o f  a l a r g e  p e r t u r b a t i o n  i n  t h e  h e i g h t  f i e l d  ( b o x e d  i n  
r e g i o n  1 .  
9 




































- ++-  ~ 
0 4 8 12 16 20 24 28 32 
DAYS 
MSS V a l u e s  F o r  2 0 0  m b .  T e m p e r a t u r e s  F o r  J u n e  1 9 8 0  
+ I n d i c a t e s  L a r g e r  V a l u e  1 2 - H o u r  D i f f e r e n c e  
* I n d i c a t e s  I n t e r p o l a t e d  T i m e  ------- 2 4 - H o u r  D i f f e r e n c e  
F i g u r e  - 2 a :  Mean sum o f  s q u a r e s  t i m e  d i f f e r e n c e s  f o r  t e m p e r a t u r e s  a t  
t h e  2 0 0  mb. l e v e l  (SH. )  f o r  J u n e  o f  1 9 8 0  i n d i c a t i n g  t h a t  
t h e  t e m p e r a t u r e  f i e l d  i s  r a p i d l y  c h a n g i n g  ( n o i s y )  o n  a n d  
a r o u n d  6 / 2 1 / 8 0  122. 
10 
200 MB TEMPERATURES (OK) 
6/20/80 122 
F i g u r e  - 2 b :  2 0 0  mb. t e m p e r a t u r e s  f o r  6 /20 /80  1 2 Z  d e m o n s t r a t i n g  
s y n o p t i c  s i t u a t i o n  24 h r s .  b e f o r e  r a p i d  c h a n g e s  
c r e a t e  a " n o i s y "  t e m p e r a t u r e  f i e l d  n e a r  t h e  p o l e .  
11 
200 MB TEMPERATURES (OK) 
6/21/80 OZ 
F i g u r e  - 2 c :  2 0 0  mb. t e m p e r a t u r e s  f o r  6 / 2 1 / 8 0  OZ d e m o n s t r a t i n g  
s y n o p t i c  s i t u a t i o n  12 h r s .  b e f o r e  r a p i d  c h a n g e s  
c r e a t e  a " n o i s y "  t e m p e r a t u r e  f i e l d  n e a r  t h e  p o l e .  
12 
200 MB TEMPERATURES (OK) 
6/21/80 122 
F i g u r e  - 2 d :  2 0 0  mb. t e m p e r a t u r e s  f o r  6 / 2 1 / 8 0  122 d e m o n s t r a t i n g  
a n o i s y  t e m p e r a t u r e  f i e l d  n e a r  t h e  p o l e  w i t h  r e s p e c t  
t o  p r e c e e d i n g  t i m e s  ( f i g u r e s  2 b  a n d  2 c ) .  \ 
’$ 
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JULY 1979 (N.H.) 
JUNE 1980 (N.H.) 
+ I n d i c a t e s  L a r g e r  V a l u e  
* I n d i c a t e s  I n t e r p .  H e i g h t s  
F i g u r e  - 3 :  W e i g h t e d  mean sum o f  s q u a r e s  
f o r  t h e  a g e o s t r o p h i c  w i n d  
c o m p o n e n t s  ( s e e  s e c t i o n  o n  
c o r r e c t i o n  o f  w i n d s  f o r  a n  
e x p l a n a t i o n  o f  t h e s e  MSS 
v a l u e s )  a t  t h e  7 0  m b .  l e v e l  
i n d i c a t i n g  t h a t  p e r h a p s  a 
c h a n g e  t o  t h e  a n a l y s i s  scheme 
h a d  b e e n  made s t a r t i n g  i n  
S e p t .  o f  1978 a n d  e n d i n g  i n  
J u n e  o f  1 9 8 0 .  
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JUNE 1981 
MSS V a l u e s  F o r  2 0 0  mb. A g e o s t r o p h i c  Wind Components F o r  June  1981 
+ I n d i c a t e s  L a r g e r  V a l u e  
* I n d i c a t e s  I n t e r p o l a t e d  H e i g h t s  
F i g u r e  - 4 a :  W e i g h t e d  mean sum o f  s q u a r e s  f o r  a g e o s t r o p h i c  w i n d  
c o m p o n e n t s  a t  t h e  200  mb. l e v e l  i n d i c a t i n g  t h a t  w i n d s  
a r e  h i g h l y  a g e o s t r o p h i c  o n  6 / 1 2 / 8 1  122 ( a l s o  6 /13 /81  
122) r e l a t i v e  t o  s u r r o u n d i n g  t i m e s .  
15 
200 MB HEIGHTS (m)/WINDS (m/s) 
6/12/81 OZ 
F i g u r e  - 4 b :  200 mb. h e i g h t s  a n d  w i n d  v e c t o r s  f o r  6/12/81 OZ demon- 
s t r a t i n g  t h e  s y n o p t i c  s i t u a t i o n  12 h r s .  b e f o r e  t h e  o c c u r -  
rence o f  h i g h l y  a g e o s t r o p h i c  w i n d s  ( b o x e d  i n  region). 
16 
I 




F i g u r e  - 4 c :  2 0 0  mb. h e i g h t s  and  w i n d  v e c t o r s  f o r  6 / 1 2 / 8 1  122 demon- 
s t r a t i n g  h i g h l y  a g e o s t r o p h i c  w i n d s  ( b o x e d  i n  r e g i o n ) .  
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200 MB HEIGHTS (m)/WINDS (m/s) 
6/13/81 OZ 
F i g u r e  - 4d: 200 mb. h e i g h t s  and w i n d  v e c t o r s  f o r  6/13/81 OZ de m o n -  
s t r a t i n g  t h e  s y n o p t i c  s i t u a t i o n  1 2  hrs. a f t e r  t h e  o c c u r -  
rence o f  h i g h l y  a g e o s t r o p h i c  w i n d s  ( b o x e d  i n  region). 
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I U 
MSS V a l u e s  F o r  5 0 0  mb. Time D i f f e r e n c e d  Wind Components F o r  D e c .  1 9  
+ I n d i c a t e s  L a r g e r  V a l u e  12 -Hour  D i f f e r e n c e  
2 4 - H o u r  D i f f e r e n c e  * I n d i c a t e s  G e o s t r o p h i c  Winds ------- 
F i g u r e  - 5 a :  W e i g h t e d  mean sum o f  s q u a r e s  v a l u e s  f o r  5 0 0  mb. t i m e  
d i f f e r e n c e d  w i n d  components  i n d i c a t i n g  l a r g e  w i n d  
v e c t o r s  on  1 2 / 6 / 7 8  122 .  
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7 8  
500 MB HEIGHTS (m)/WINDS (m/s) 
12/6/78 OZ 
F i g u r e  - 5b: 500 mb. h e i g h t s  a n d  w i n d  v e c t o r s  f o r  12/6/78 0 2  d e m o n -  
s t r a t i n g  t h e  s y n o p t i c  s i t u a t i o n  12 hrs. b e f o r e  t h e  
o c c u r r e n c e  o f  u n r e a l i s t i c  w i n d s  ( b o x e d  i n  region). 
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500 MB HEIGHTS (m)/WINDS ( m k )  
12/6/78 122 
F i g u r e  - 5 c :  5 0 0  mb. h i g h t s  and w i n d  v e c t o r s  f o r  12/6/78 122 demon- 
s t r a t i n g  t h e  o c c u r r e n c e  o f  u n r e a l i s t i c  w i n d s  ( b o x e d  i n  
r e g i o n  1 .  
21 
500 MB HEIGHTS (m)/WINDS (m/s) 
F i g u r e  - 5d: 5 0 0  mb. h e i g h t s  and  w i n d  v e c t o r s  f o r  1 2 / 7 / 7 8  0 2  demon- 
s t r a t i n g  t h e  s y n o p t i c  s i t u a t i o n  12 h r s .  a f t e r  t h e  




EIGHTS (rn)/WINDS ( m / d  
10/14/80 122 
1w 
I W  
I* 
I 
I 1  1980 
(S.H.) 
- 
I t  
I I  
I I  
I I  - I I  
I t  
- 
(b) 
MSS V a l u e s  F o r  1 0 0  mb. T i m e  
D i f f e r e n c e d  W i n d  C o m p o n e n t s  
F o r  O c t o b e r  o f  1 9 8 0 .  
+ I n d i c a t e s  L a r g e r  V a l u e  
* I n d i c a t e s  G e o s t r o p h i c  W i n d s  
12 H o u r  D i f f e r e n c e s  
----- 2 4  H o u r  D i f f e r e n c e s  
F i g u r e  - 6 :  100  mb. h e i g h t s l w i n d  v e c t o r s  ( a )  a n d  t h e  c o r r e s p o n d i n g  
w e i g h t e d  mean sum o f  s q u a r e s  t i m e  d i f f e r e n c e s  f o r  1 0 0  m b .  
w inds d u r i n g  O c t o b e r  o f  1980 ( b )  i n d i c a t i n g  a p e r t u r b a t i o n  
i n  t h e  w i n d  f i e l d  ( b o x e d  i n  r e g i o n ) .  W i n d s  c a n  b e  o b s e r v e d  
t o  be r o t a t i n g  i n  t h e  w r o n g  d i r e c t i o n  a r o u n d  l o w  w i t h  r e -  
s p e c t  t o  h e m i s p h e r i c  l o c a t i o n .  
APPENDIX A 
A P P E N D I X  A O R I G I N A L  UNPACKED NCAR T A P E S  
I 
NMC 1978 - 1982 GLOBAL WINDS,  HGHT SSLP AND TEMP UNPACKED DATASET 
PROGRAMMER: PETER K .  WU 
D A T E  CREATED: FEBRUARY 84 
D E S C R I P T I O N  O F  DATASET:  
I n p u t  S o u r c e  A t o t a l  o f  2 0  p a c k e d  t a p e s  w e r e  o b t a i n e d  i n v o l v i n g  f i e l d s  
o f  s e a - l e v e l  p r e s s u r e ,  t e m p e r a t u r e f  h e i g h t s ,  a n d  w i n d s  ( U  a n d  
V c o m p o n e n t s ) .  
( A )  T i m e  D o m a i n  A f i v e  y e a r  s p a n  w i t h  t w i c e  d a i l y  (002 a n d  1 2 2 )  d a t a  f r o m  
J a n u a r y  l s t . ,  1 9 7 8  t o  December  3 1 s t . ,  1 9 8 2 .  
(B) Space F o r m a t  2 . 5  X 2 .5  l a t . / l o n g .  g r i d  r e c o r d s  o f  N o r t h e r n  a n d  
S o u t h e r n  H e m i s p h e r e  ( s e p a r a t e d )  d a t a .  E i g h t  v e r t i c a l  p r e s s u r e  
l e v e l s  e x i s t  f r o m  50mb. t o  850mb..  
O u t p u t  Product  A t o t a l  o f  25  u n p a c k e d  t a p e s  w e r e  p r o d u c e d  w i t h  e a c h  
s i n g l e  f i e l d  b e i n g  u n p a c k e d  a n d  e x t r a c t e d  a t  e a c h  p r e s s u r e  
l e v e l .  
C o m m e n t  Sea l e v e l  p r e s s u r e  d a t a  s t a r t s  J u l y  2 0 ,  1 9 7 8  1 2 2  a n d  g o e s  t o  
Dec .  31 ,  1 9 8 2  1 2 2 .  
D A T A S E T  FORMAT 
RECFM : F B  
LRECL : 2 2 4 4 0  
BLOCK : 2 2 4 4 0  
U N I T  : T 6 2 5 0  
LABEL : SL 
DEN : 6 2 5 0  
A-3 
FB 
2 1 4 7 0  
2 1 4 7 0  
T 6 2 5 0  
SL 
6 2 5 0  
D E S C R I P T I O N  OF RECORD S E T  
C 




C - - - - - G o  b a c k  a n d  r e a d  n e x t  t i m e  o n  t a p e .  
C 
C 
1 0  CONTINUE 
READ(8,1000,END=999)  N S H E M , N Y E A R , N M O N , N D A Y , ” R , D A T A  
GO TO 1 0  
1 0 0 0  F O R M A T ( 2 5 ( 2 5 5 A 4 ) )  
F o r  W i n d s  
C 




C - - - - -  Go b a c k  a n d  r e a d  n e x t  t i m e  o n  t a p e .  
C 
C 
1 0  CONTINUE 
READ(8,1000,END=999)  NSHEMtNYEARpNMON,NDAY, ”R , IU , IV  
GO TO 1 0  
1 0 0 0  FORMAT(42(255A2) ,50A2)  
V A R I A B L E  DESCRIPTION 
INTEGER+4 NYEAR --- > y e a r  ( Y Y )  
. .  . .  NMON --- > m o n t h  ( M M )  
. .  .. NDAY --- > d a y  ( D D )  . .  .. NHR ---> h o u r  (HH)  
. .  . .  NSHEM --- > I n d e x  f o r  h e m i s p h e r e s :  
2 9  --- > N o r t h e r n  
3 0  --- > S o u t h e r n  
L .  
A 4  
F o r  Wind D a t a  _ _ _ _ _ _ _ - _ _ _ _ _  i 
I 
I (Same e x c e p t  a l l  v a r i a b l e s  a r e  INTEGERx2)  
Z ( 1 4 5 y 3 7 )  G e o p o t e n t i a l  h e i g h t  ( M e t e r s )  
T (  1 4 5  , 3 7  1 T e m p e r a t u r e  ( K )  
A l l  W i n d  D a t a  Is S t o r e d  I n  I U ( I , J )  And I V ( 1 , J )  I n  I n t e g e r * 2  
-_______________________________________-- - - - - - - - - - - - - - - - - -  
I U ( 1 4 5 p 3 7 )  U c o m p o n e n t  o f  w i n d  ( M / S E C . )  
I V ( 1 4 5 p 3 7 )  V c o m p o n e n t  o f  w i n d  ( M I S E C . 1  , 
A-5 
3400-6 121434 F401.NCAR.HGHTlOO.UNPACK.COPY 
3400-6 119710 F401.NCAR.HGHTlOO.UNPACK.TAPE 
3400-6 121448 FGOl.NCAR.HGHT200.UNPACK.COPY 
3400-6 119886 F 4 0 1 . N C A R . H G H T 2 0 0 . U N P A C K . T A P E  
3400-6 121446 F401.NCAR.HGHT300.UNPACK.COPY 
3400-6 120136 F 4 0 1 . N C A R . H G H T 3 0 0 . U N P A C K . T A P E  
3400-6 121430 F401.NCAR.HGHT50.UNPACK.COPY 
3400-6 120139 F 4 0 1 . N C A R . H G H T 5 0 . U N P A C K . T A P E  
3400-6 121436 F401.NCAR.HGHT500.UNPACK.COPY 
3400-6 119889 F403.NCAR.HGHT500.UNPACK.TAPE 
3400-6 121431 F 4 0 1 . N C A R . H G H T 7 0 . U N P A C K . C O P Y  
3400-6 120143 F401.NCAR.HGHT70.UNPACK.TAPE 
3400-6 121628 F 4 0 1 . N C A R . H G H T 7 0 0 . U N P A C K . C O P Y  
3400-5 121615 F401.NCAR.HGHT850.UNPACK.COPY 
3400-6 120147 F 4 0 1 . N C A R . H G H T 8 5 0 . U N P A C K . T A P E  
3400-6 121435 F401.NCAR.SLP.UNPACK.COPY 
3400-6 119888 F401.NCAR.SLP.UNPACK.TAPE 
3400-6 121453 F401.NCAR.TEMPlOO.UNPACK.COPY 
3400-6 119711 F401.NCAR.TEMPlOO.UNPACK.TAPE 
3400-6 121627 F 4 0 1 . N C A R . T E M P 2 0 0 . U N P A C K . C O P Y  
3400-6 119885 F401.NCAR.TEMPZOO.UNPACK.TAPE 
3400-6 121445 F401.NCAR.TEMP300.UNPACK.COPY 
3400-6 120102 F401.NCAR.TEMP300.UNPACK.TAPE 
3400-6 121432 F401.NCAR.TEMP50.UNPACK.COPY 
3400-6 121018 F 4 0 1 . N C A R . T E M P 5 0 . U N P A C K . T A P E  
3400-6 121444 F401.NCAR.TEMP500.UNPACK.COPY 
3400-6 121039 F 4 0 1 . N C A R . T E M P 5 0 0 . U N P A C K . T A P E  
3400-6 121433 F 4 0 1 . N C A R . T E M P 7 0 . U N P A C K . C O P Y  
3400-6 120144 F 4 0 1 . N C A R . T E M P 7 0 . U N P A C K . T A P E  
3400-6 121440 F 4 0 1 . N C A R . T E M P 7 0 0 . U N P A C K . C O P Y  
3400-6 120062 F 4 0 1 . N C A R . T E M P 7 0 0 . U N P A C K . T A P E  
3400-6 121438 F401.NCAR.TEMP850.UNPACK.COPY 
3400-6 120148 F401.NCAR.TEMP850.UNPACK.TAPE 
3400-6 121279 F401.NCAR.UVlOO.UNPACK.COPY 
3400-6 123057 F 4 0 1 . N C A R . U V l O O . U N P A C K . T A P  
3400-6 121250 F 4 0 1 . N C A R . U V Z O O . U N P A C K . C O P Y  
3400-6 121255 F 4 0 1 . N C A R . U V 3 0 0 . U N P A C K . C O P Y  
3400-6 122859 F 4 0 1 . N C A R . U V 3 0 0 . U N P A C K . T A P  
3400-6 121278 F401.NCAR.UV50.UNPACK.COPY 
3400-6 123596 F 4 0 1 . N C A R . U V 5 0 . U N P A C K . T A P  
3400-6 120137 F 4 0 1 . N C A R . U V 5 0 0 . U N P A C K . - C O P Y  
3400-6 122236 F 4 0 1 . N C A R . U V 5 0 0 . U N P A C K . T A P  
3400-6 121257 F 4 0 1 . N C A R . U V 7 0 . U N P A C K . C O P Y  
3400-6 123125 F 4 0 1 . N C A R . U V 7 0 . U N P A C K . T A P  
3400-6 120138 F401.NCAR.UV700.UNPACK.COPY 
3400-6 122237 F401.NCAR.UV700.UNPACK.TAP 
3400-6 120103 F401.NCAR.UV850.UNPACK.COPY 
3400-6 123102 F401.NCAR.UV850.UNPACK.TAP 
A-6 
APPENDIX B 
A P P E N D I X  B ( S E C T I O N  I): F I N A L  TAPES I N  C L I M A T E  FORMAT 
D E S C R I P T I O N  O F  DATASET 
T h e s e  t a p e s  c o n t a i n  d a t a  e v e r y  12 hrs. o n  a 4 X 5 d e g r e e  grid s t a r t i n g  
Jan. 1, 1978  OZ a n d  e n d i n g  D e c .  31 ,  1982  122 f o r  SLP,  heights, temper- 
atures, and winds. T h e  latter three q u a n t i t i e s  exist f o r  s i x  p r e s s u r e  
levels: 8 5 0 ,  700, 500,  300,  200,  and 1 0 0  m i l l i b a r  levels. SLP d a t a  d o e s  
not e x i s t  u n t i l  J u l y  20, 1978 122. U n t i l  t h e n ,  a l l  SLP a r r a y s  a r e  z e r o e d  
out. 
DATASET FORMAT 
RECFM : VBS 
LRECL : 3 2 7 5 6  
BLOCK : 3 2 7 6 0  
L A B E L  : S L  
DEN : 6 2 5 0  
D E S C R I P T I O N  OF RECORD S E T  
C 
C-- - - -  F o r  each t i m e  o n  tape... 
C 
C 
C-- - - -  Read in d a t e  a r r a y  and SLP data. 
C 
C 
C----- Read in height, temp., and wind d a t a  for each l e v e l  s t a r t i n g  





C-- - - -  Go b a c k  t o  r e a d  n e x t  t i m e  on tape. 
C 
10 C O N T I N U E  
R E A D ( 8 r E N D = 9 9 9 )  NCHIP,NCODES,SLP 
DO 5 I L E V  = 1 ,6  
R E A D ( 8 )  NCODZT,NCODEW,GEOPHT,TEMP,KU,KV 
5 C O N T I N U E  
GO T O  1 0  
V A R I A B L E  DESCRIPTION 
1 )  G e o p h t ( 7 2 , 4 6 )  = K e a 1 * 4  G e o p o t e n t i a l  H e i g h t  A r r a y  ( M e t e r s ) .  
( 4 . 0  x 5 . 0  G r i d  R e s o l u t i o n )  
I = l,.. . , 7 2  - - - >  0 d e g .  E P . . . , - 5  d e g .  E L o n .  
J = 1 , . . - , 4 6  --- > S p o l e ,  . . .  , N p o l e  L a t .  
2 )  K u ( 7 2 , 4 6 )  = I n t e g e r s 2  G l o b a l  D a t a  A r r a y  
C o n t a i n i n g  P a c k e d  U W i n d  Compo- 
n e n t  ( m e t e r s / s e c  m u l t i p l i e d  b y  1 2 8 . 0 ) .  
( 4 . 0  x 5 . 0  G r i d  R e s o l u t i o n )  
I = 1, . . . ,  7 2  - - ->  0 d e g .  E , . . . , - 5  d e g .  E L o n .  
J = l p . . . p 4 6  --- > S p o l e ,  ..., N p o l e  L a t .  
3 )  K v ( 7 2 , 4 6 )  = I n t e g e r s 2  G l o b a l  D a t a  A r r a y  
C o n t a i n i n g  P a c k e d  V W i n d  Compo- 
n e n t  ( m e t e r s / s e c  m u l t i p l i e d  b y  1 2 8 . 0 ) .  
( 4 . 0  x 5 . 0  G r i d  R e s o l u t i o n )  
I = 1,. . . , 7 2  - - - >  0 d e g .  E , . . . , - 5  d e g .  E L o n .  
J = l , . .  . , 4 6  - - - >  S p o l e  , . . . , N p o l e  L a t .  
4 )  N c h i p ( 4 )  = I n t e g e r s 4  D a t e  A r r a y .  
a )  N c h i p ( 1 )  = Y e a r  ( Y Y )  
b )  N c h i p ( 2 )  = M o n t h  ( M M )  
c )  N c h i p ( 3 )  = Day ( D D )  
d )  N c h i p ( 4 )  = H o u r  ( H H )  
5 )  N c o d e s , N c o d z t , N c o d e w  = I n t e g e r s 4  D a t a  D e s c r i p t i o n  V a r i a b l e s .  
a )  N c o d e s  = N c o d e  ( c o d e  f o r  S L P )  
b )  N c o d z t  = N c o d e  ( c o d e  f o r  h e i g h t s  a n d  t e m p s )  
c )  Ncodew = N c o d e  ( c o d e  f o r  w i n d s )  
w h e r e  
Ncode = 0 i f  o r i g i n a l  d a t a .  
= 1 i f  d a t a  r e p l a c e d  w i t h  s e a s o n a l  
= 2 i f  d a t a  r e p l a c e d  w i t h  GLAS 
= 3 i f  d a t a  r e p l a c e d  w i t h  g e o s t r o -  
c l i m a t o l o g y .  
A n a l y s i s  d a t a .  
p h i c  w i n d s  b a s e d  o n  s e a s o n a l  
c l i m a t o l o g y .  
= 4 i f  d a t a  r e p l a c e d  w i t h  g e o s t r o -  
p h i c  w i n d s  b a s e d  o n  GLAS 
A n a l y s i s  d a t a .  
8-4 
= 5 i f  d a t a  r e p l a c e d  w i t h  g e o s t r o -  
p h i c  w i n d s  b a s e d  o n  i n t e r p o l a t e d  
d a t a .  
p h i c  w i n d s  b a s e d  o n  o r i g i n a l  
h e i g h t  d a t a .  
( m i s s i n g  SLP d a t a ) .  
= 6 i f  d a t a  r e p l a c e d  w i t h  g e o s t r o -  
I 
1 = - 9 9  i f  d a t a  c o n s i s t s  o f  a l l  z e r o e s  = 9 9  i f  d a t a  i n t e r p o l a t e d  i n  t i m e .  
6 )  S L P ( 7 2 , 4 6 )  = R e a l 3 4  Sea L e v e l  P r e s s u r e  A r r a y  (rnb.1. 
(4.0 x 5.0 G r i d  R e s o l u t i o n )  
I 
I = 1,. . . , 7 2  - - ->  0 d e g .  E ? . .  .?-5 d e g .  E L o n .  
J = 1,...,46 - - -> S p o l e ,  . . . ? N p o l e  L a t .  
i j  T e m p ( 7 2 , 4 6 j  = R e a l * &  T e m p e r a t u r e  A r r a y  ( i j e g r e e s  K e l V i i i l .  
(4.0 x 5 . 0  G r i d  R e s o l u t i o n )  
I = 1,...,72 - - -> 0 d e g .  E,...?-5 d e g .  E L o n .  




D a t a s e t  Name 
_____-- - - - - - -  
3400-5 105448 F401.NCAR.CORR.TDAILY.DATA.S7801Ol.E780630 
3400-5 110138 F401.NCAR.CORR.TDAILY.DATA.S7807Ol.E781231 
3400-5 102909 F401.NCAR.CORR.TDAILY.DATA.S790101.E790630 
3400-5 124156 F401.NCAR.CORR.TDAILY.DATA.S7907Ol.E791231 
3400-5 113224 F401.NCAR.CORR.TDAILY.DATA.S800101.E800630 
3400-5 102459 F401.NCAR.CORR.TDAILY.DATA.S800701.E801231 
3400-5 105587 F401.NCAR.CORR.TDAILY.DATA.S810101.E810630 
3400-5 117480 F401.NCAR.CORR.TDAILY.DATA.S810701.E811231 
3400-5 130984 F401.NCAR.CORR.TDAILY.DATA.S820101.E820630 
3400-5 132949 F401.NCAR.CORR.TDAILY.DATA.S8207Ol.E821231 
B-6 
A P P E N D I X  B ( S E C T I O N  11): F I N A L  TAPES I N  V8MANDATORY FORMAT 
D E S C R I P T I O N  OF DATASET 
T h e s e  t a p e s  c o n t a i n  d a t a  e v e r y  12 h r s .  o n  a 4 X 5 d e g r e e  g r i d  s t a r t i n g  
J a n .  1, 1 9 7 8  0 2  a n d  e n d i n g  Dec.  31, 1 9 8 2  1 2 2  f o r  SLP, h e i g h t s ,  t e m p e r -  
a t u r e s ,  a n d  w i n d s .  The  l a t t e r  t h r e e  q u a n t i t i e s  e x i s t  f o r  s i x  p r e s s u r e  
l e v e l s :  8 5 0 ,  700,  5 0 0 ,  300 ,  200 ,  and 1 0 0  m i l l i b a r  l e v e l s .  SLP d a t a  d o e s  
n o t  e x i s t  u n t i l  J u l y  2 0 ,  1 9 7 8  1 2 2 .  U n t i l  t h e n ,  a l l  SLP a r r a y s  a r e  z e r o e d  
o u t .  
DATASET FORMAT 
RECFM : VBS 
LRECL : 1 9 0 6 5  
BLOCK : 1 9 0 6 9  
LABEL : SL 
DEN : 6 2 5 0  
D E S C R I P T I O N  O F  RECORD S E T  
( S e e  D o c u m e n t a t i o n  O n  V e r s i o n  8 M a n d a t o r y  F o r m a t )  
V A R I A B L E  D E S C R I P T I O N  
V a r i a b l e s  u s e d  t o  r e p r e s e n t  t h e  o r i g i n  o f  d a t a  f o r  e a c h  t i m e  a r e  r e -  
p r e s e n t e d  i n  t h e  " I C "  a r r a y  w h i c h  i s  f o u n d  i n  t h e  common b l o c k ,  " ICNTRL" .  
T o  a c c e s s  t h i s  a r r a y ,  y o u  m u s t  i n c l u d e  t h e  f o l l o w i n g  c o d e :  
INTEGER I C ( 2 0 0 )  
C 
c----- I n c l u d e  common b l o c k .  
C 
COMMON / ICNTRL/  I C  
The  f o l l o w i n g  w i l l  d e s c r i b e  t h e  p e r t i n e n t  a r r a y  e l e m e n t s :  
a )  I C ( 1 9 6 )  = N c o d e  ( c o d e  f o r  S L P )  
b )  I C ( 1 9 7 )  = N c o d e  ( c o d e  f o r  8 5 0  t o  2 0 0  mb. w i n d s )  
c )  I C ( 1 9 8 )  = N c o d e  ( c o d e  f o r  1 0 0  mb. w i n d s )  
d )  I C ( 1 9 9 )  = N c o d e  ( c o d e  f o r  850  t o  200  m b .  h e i g h t s  a n d  t e m p s )  
e )  I C ( 2 0 0 )  = N c o d e  ( c o d e  f o r  1 0 0  mb. h e i g h t s  a n d  t e m p s )  
B-7 
w h e r e  
Ncode  = 0 i f  o r i g i n a l  d a t a .  
= 1 i f  d a t a  r e p l a c e d  w i t h  s e a s o n a l  
= 2 i f  d a t a  r e p l a c e d  w i t h  GLAS 
= 3 i f  d a t a  r e p l a c e d  w i t h  g e o s t r o -  
c l i m a t o l o g y .  
a n a l y s i s  d a t a .  
p h i c  w i n d s  b a s e d  o n  ' s e a s o n a l  
c l i m a t o l o g y .  
= 4 i f  d a t a  r e p l a c e d  w i t h  g e o s t r o -  
p h i c  w i n d s  b a s e d  o n  GLAS 
a n a l y s i s  d a t a .  
= 5 i f  d a t a  r e p l a c e d  w i t h  g e o s t r o -  
p h i c  w i n d s  b a s e d  on i n t e r p o l a t e d  
d a t a .  
p h i c  w i n d s  b a s e d  o n  o r i g i n a l  
h e i g h t  d a t a .  
( m i s s i n g  S L P  d a t a ) .  
= 6 i f  d a t a  r e p l a c e d  w i t h  g e o s t r o -  
= - 9 9  i f  d a t a  c o n s i s t s  o f  a l l  z e r o e s  
= 9 9  i f  d a t a  i s  t i m e  i n t e r p o l a t e d .  
B% 
3 4 0 0 - 5  1 1 4 6 4 9  
3 4 0 0 - 5  1 2 9 0 7 7  
3 4 0 0 - 5  1 0 1 4 7 8  
3 4 0 0 - 5  1 2 4 1 8 9  
3 4 0 0 - 5  1 1 8 4 5 4  
3 4 0 0 - 5  1 0 4 7 0 0  
3 4 0 0 - 5  1 0 5 1 6 8  
3 4 0 0 - 5  1 1 8 9 7 6  
3 4 0 0 - 5  1 0 4 2 3 9  
3 4 0 0 - 5  1 3 2 9 5 1  
F 4 0 0 . E G A N L M 0 1 . S 7 8 0 1 0 l . E 7 8 0 6 3 0  
F 4 0 0 . E G A N L M 0 2 . S 7 8 0 7 0 l . E 7 8 1 2 3 1  
F 4 0 0 . E G A N L M 0 3 . S 7 9 0 1 0 l . E 7 9 0 6 3 0  
F 4 0 0 . E G A N L M 0 4 . S 7 9 0 7 0 l . E 7 9 1 2 3 1  
F400.EGANLM05.S80010l.E800630 
F400.EGANLM06.S80070l.E801231 
F 4 0 0 . E G A N L M 0 7 . S 8 1 0 1 0 l . E 8 1 0 6 3 0  
F 4 0 0 .  EGANLM08.S810701 . E 8 1  1 2 3 1  
F 4 0 0 . E G A N L M 0 9 . S 8 2 0 1 0 l . E 8 2 0 6 3 0  
F 4 0 0 . E G A N L M 1 0 . S 8 2 0 7 0 l . E 8 2 1 2 3 1  
B-9 
APPENDIX C 
APPENDIX C (SECTION I) CORRECTED DATA FOR SLP 
9 / 1 4 / 7 8  1 2 2  
1 0 1  6 / 7 8  12Z 
11/ 1 / 7 8  1 2 Z  
1 1 / 1 3 / 7 8  1 2 Z  
1 2 / 2 9 / 7 8  O Z  
1 2 / 3 1 / 7 8  1 2 Z  
1 / 1 7 / 7 9  OZ 
1 / 2 4 / 7 9  1 2 2  
2 / 2 8 / 7 9  OZ 
3 / 1 5 / 7 9  12Z 
3 / 1 6 / 7 9  OZ 
3 / ‘ 2 0 / ’ 7 3  c z  
4 /  9 / 7 9  o z  
4 / 1 2 / 7 9  1 2 2  
5 /  7 / 7 9  1 2 2  
5 / 1 1 / 7 9  1 2 2  
6 /  6 / 7 9  1 2 2  
6 / 1 4 / 7 9  1 2 2  
6 / 1 5 / 7 9  OZ 
6 / 1 5 / 7 9  1 2 2  
6 / 1 8 / 7 9  0 2  
6 / 1 9 / 7 9  OZ 
7 / 1 0 / 7 9  1 2 2  
8 / 1 7 / 7 9  1 2 Z  
8 / 2 8 / 7 9  OZ 
8 / 3 1 / 7 9  1 2 2  
9 /  3 / 7 9  o z  
9 / 1 6 / 7 9  OZ 
9 / 1 7 / 7 9  1 2 2  
9 / 1 9 / 7 9  1 2 2  
9 / 2 5 / 7 9  OZ 
9 / 2 7 / 7 9  1 2 2  
9 / 2 8 / 7 9  0 2  
1 0 1 2 9 1 7 9  OZ 
11/ 1 / 7 9  OZ 
1 2 / 2 1 / 7 9  1 2 2  
1 2 / 3 1 / 7 9  1 2 2  
1 / 3 1 / 8 0  OZ 
1 / 3 1 / 8 0  1 2 2  
2 1  1 / 8 0  1 2 2  
3 / 2 0 / 8 0  1 2 2  
3 / 3 0 / 8 0  1 2 2  
4 1  1 / 8 0  1 2 2  
4 / 1 2 / 8 0  1 2 2  
5 1  2 / 8 0  1 2 2  
5 1  7 / 8 0  0 2  
5 / 2 1 / 8 0  1 2 2  
7 / 3 1 / 8 0  
8 /  5 / 8 0  
8 /  7 / 8 0  
8 /  7 / 8 0  
8 /  8 / 8 0  
8 / 1 0 / 8 0  
8 / 1 1 / 8 0  
8 / 1 3 / 8 0  
8 / 1 4 / 8 0  
9 1  2 / 8 0  
9 1  4 / 8 0  
9 / ! ! ? / 8 c !  
9 / 1 6 / 8 0  
9 / 2 3 / 8 0  
9 / 2 7 / 8 0  
1 0 / 1 7 / 8 0  
1 1 / 1 3 / 8 0  
1 2 / 1 0 / 8 0  
1 2 /  1 8 / 8  0 
1 2 / 2 5 / 8 0  
1 2 / 2 5 / 8 0  
1 2 / 2 6 / 8 0  
1 2 / 2 6 / 8 0  
1 2 / 3 0 / 8 0  
1 2 / 3 1 / 8 0  
1 2 / 3 1 / 8 0  
1/ 1 / 8 1  
1/ 9 / 8 1  
1 / 2 1 / 8 1  
1 / 2 7 / 8 1  
2 /  1 / 8 1  
2 1  1 / 8 1  
2 /  2 / 8 1  
2 /  2 / 8 1  
2 /  6 / 8 1  
2 /  6 / 8 1  
2 1  7 / 8 1  
2 /  7 / 8 1  
2 / 1 4 / 8 1  
3 / 1 4 / 8 1  
3 / 1 4 / 8 1  
3 / 1 5 / 8 1  
3 / 1 9 / 8 1  
3 1 2 0 1 8 1  
3 / 2 0 / 8 1  
3 / 2 4 / 8 1  
4 /  1 / 8 1  
o z  
1 2 z  
o z  
1 2 z  
o z  
1 2 z  
1 2 z  
o z  
o z  
1 2 z  
o z  
o z  
1 2 z  
1 2 z  
1 2 z  
1 2 z  
1 2 z  
1 2 z  
o z  
o z  
12z 
o z  
1 2 z  
12z  
o z  
1 2 z  
o z  
12z  
122 
1 2 z  
o z  
12z 
o z  
122 
o z  
122 
o z  
122 
o z  
o z  
122 
o z  
o z  
o z  
122 
o z  
122 
6 / 1 4 / 8 1  
6 / 1 7 / 8 1  
7 1  7 / 8 1  
7 / 2 5 / 8 1  
7 / 2 9 / 8 1  
8 / 1 4 / 8 1  
8 / 1 7 / 8 1  
8 / 1 8 / 8 1  
8 / 1 9 / 8 1  
8 / 3 0 / 8 1  
8 / 3 0 / 8 1  
8 / 3 1 / 8 1  
8 / 3 1 / 8 1  
9 /  4 / 8 1  
9 /  4 / 8 1  
9 /  5 / 8 1  
9 1  5 / 8 1  
9 1  9 / 8 1  
9 / 1 3 / 8 1  
9 / 1 9 / 8 1  
9 / 2 0 / 8 1  
9 / 2 9 / 8 1  
1 0 1  1 / 8 1  
1 0 /  4 / 8 1  
1 0 /  4 / 8 1  
1 0 /  5 / 8 1  
1 0 1  5 / 8 1  
1 0 1  9 / 8 1  
1 0 /  9 / 8 1  
1 0 / 1 0 / 8  1 
1 0 / 1 0 / 8  1 
1 0 / 2 8 / 8  1 
1 0 / 2 9 / 8 1  
111 5 / 8 1  
1 2 1 1  0 1 8  1 
1 2 / 1 6 / 8  1 
1 2 / 1 6 / 8 1  
1 2 / 1 7 / 8 1  
1 2 1 1  7 / 8  1 
1 2 / 1 8 / 8 1  
1 2 / 1 8 / 8 1  
1 2 / 1 9 / 8 1  
1 2 / 1 9 / 8 1  
1 2 / 2 8 / 8 1  
11 5 / 8 2  
1 / 1 1 / 8 2  
1 / 1 1 / 8 2  
o z  
1 2 z  
oz 




o z  
0 2  
0 2  
1 2 2  
oz 
1 2 2  
o z  
1 2 2  
oz  
1 2 2  




o z  
1 2 2  
oz 
1 2 2  
oz  
1 2 2  
oz 
1 2 2  
oz 
1 2 2  
0 2  
o z  
1 2 2  
o z  
oz 
1 2 2  
oz  
1 2 2  
0 2  
1 2 2  
0 2  
1 2 z  
1 2 2  
o z  
0 2  
1 2 2  
2 / 2 4 / 8 2  OZ 
2 / 2 5 / 8 2  OZ 
2 / 2 6 / 8 2  OZ 
2 / 2 7 / 8 2  12Z 
3 /  7 / 8 2  1 2 2  
3 / 1 3 / 8 2  12Z 
3 / 1 4 / 8 2  O Z  
3 / 2 2 / 8 2  1 2 2  
3 / 2 9 / 8 2  OZ 
3 / 3 1 / 8 2  OZ 
4 1  5 / 8 2  OZ 
5 / 1 1 / 8 2  1 2 2  
5 / 1 3 / 8 2  1 2 2  
5 / 2 2 / 8 2  1 2 2  
6 /  5 / 8 2  3 2  
6 / 2 7 / 8 2  1 2 2  
6 / 3 0 / 8 2  OZ 
6 / 3 0 / 8 2  12Z 
7 1  1 / 8 2  OZ 
7 1  1 / 8 2  1 2 2  
7 / 1 6 / 8 2  O Z  
7 / 1 6 / 8 2  1 2 2  
7 / 1 7 / 8 2  OZ 
7 / 1 7 / 8 2  1 2 2  
7 / 2 7 / 8 2  12Z 
7 / 2 8 / 8 2  OZ 
7 / 2 8 / 8 2  1 2 2  
7 / 2 9 / 8 2  12Z 
7 / 3 0 / 8 2  OZ 
7 / 3 0 / 8 2  1 2 Z  
8 /  5 / 8 2  OZ 
8 / 1 0 / 8 2  OZ 
8 / 1 0 / 8 2  1 2 2  
8 / 1 1 / 8 2  OZ 
8 / 1 2 / 8 2  12Z 
8 / 1 3 / 8 2  1 2 2  
8 / 1 5 / 8 2  OZ 
8 / 1 5 / 8 2  1 2 2  
8 / 1 6 / 8 2  OZ 
8 / 1 7 / 8 2  1 2 2  
8 / 1 8 / 8 2  0 2  
8 / 2 1 / 8 2  1 2 2  
8 / 2 3 / 8 2  0 2  
8 / 3 0 / 8 2  0 2  
9 1  5 / 8 2  0 2  
9 1  8 / 8 2  0 2  
9 / 2 3 / 8 2  0 2  
5 / 3 1 / 8 0  O Z  
6 1  3 / 8 0  1 2 2  
6 1  5 / 8 0  0 2  
6 /  5 / 8 0  12Z  
6 / 2 8 / 8 0  O Z  
6 / 2 9 / 8 0  O Z  
7 / 1 2 / 8 0  O Z  
7 / 1 7 / 8 0  0 2  
7 / 1 7 / 8 0  1 2 2  
4 1  2 / 8 1  OZ 
4 / 2 2 / 8 1  1 2 2  
5 / 1 6 / 8 1  1 2 2  
6 1  6 / 8 1  1 2 2  
6 / 1 0 / 8 1  1 2 2  
6 / 1 1 / 8 1  OZ 
6 / 1 2 / 8 1  1 2 2  
6 / 1 3 / 8 1  OZ 
6 / 1 3 / 8 1  12Z 
1 / 1 3 / 8 2  
1 / 1 6 / 8 2  
1 / 1 7 / 8 2  
1 / 1 8 / 8 2  
1 / 2 2 / 8 2  
1 / 2 5 / 8 2  
1 / 3 0 / 8 2  
2 / 2 3 / 8 2  
2 / 2 3 / 8 2  
1 2 2  
o z  
1 2 2  
1 2 z  
o z  
o z  
1 2 2  
o z  
1 2 2  
1 0 1  2 / 8 2  
1 0 1  3 / 8 2  
1 0 1  7 / 8 2  
1 0 1  7 / 8 2  
1 0 / 2 7 / 8 2  
111 7 / 8 2  
1 1 / 1 2 / 8 2  
1 1 / 1 7 / 8 2  
1 1 / 1 8 / 8 2  
1 1 / 2 4 / 8 2  
1 2 1  2 / 8 2  
1 2 / 3 1 / 8 2  
o z  
oz  
o z  
1 2 2  
o z  
1 2 2  
1 2 2  
1 2 2  
o z  
12z 
1 2 2  
0 2  
C4 
2 /  3 / 8 1  O Z  2 /  5 / 8 1  O Z  9 /  2 / 8 1  0 2  1 0 1  6 / 8 1  O Z  
2 /  3 /81 12Z 2 1  5 / 8 1  122 9 1  2 / 8 1  1 2 2  1 0 /  6 / 8 1  1 2 2  
2 /  4 / 8 1  O Z  9 1  1 / 8 1  O Z  9 /  3/81 O Z  1 0 1  7 / 8 1  O Z  
2 /  4 / 8 1  1 2 2  9 /  1 / 8 1  122 9 /  3/81 1 2 2  1 0 /  7 / 8 1  1 2 2  
1 0 1  8 / 8 1  0 2  
1 0 /  8 / 8 1  1 2 2  
D a t a  R e p l a c e d  W i t h  G l a s  Analysis ( S L P )  
7 /  2 / 8 2  O Z  7 /  5 / 8 2  122 7 /  9 / 8 2  OZ 7 / 1 2 / 8 2  1 2 2  
7 1  2 / 8 2  1 2 2  7 1  6 / 8 2  O Z  7 /  9 / 8 2  1 2 2  7 / 1 3 / 8 2  OZ 
7 /  3 / 8 2  0 2  7 /  6 / 8 2  122  7 / 1 0 / 8 2  O Z  7 / 1 3 / 8 2  1 2 2  
7 /  3 / 8 2  1 2 2  7 /  7 / 8 2  O Z  7 / 1 0 / 8 2  1 2 2  7 / 1 4 / 8 2  OZ 
7 /  4 / 8 2  O Z  7 1  7 / 8 2  122  7 / 1 1 / 8 2  OZ 7 / 1 4 / 8 2  1 2 2  
7 /  4 / 8 2  1 2 2  7 1  8 / 8 2  O Z  7 / 1 1 / 8 2  1 2 2  7 / 1 5 / 8 2  0 2  
7 /  5 / 8 2  O Z  7 1  8 / 8 2  122  7 / 1 2 / 8 2  OZ 7 / 1 5 / 8 2  1 2 2  
c-5 
A P P E N D I X  C ( S E C T I O N  11) CORRECTED DATA F O R  H E I G H T S  AND TEMPS. 
21 4/78 122 















10/ 6/78 122 









41 5/79 12z 
4/ 6/79 OZ 
4/ 6/79 12Z 
4/ 9/79 oz 
4/12/79 122 
51 7/79 122 
5/11/79 122 
6 1  6/79 122 
6/14/79 122 
6/15/79 0 2  
6/15/79 122 




7/12/79 0 2  
7/12/79 122 




























8 /  5/80 
8 /  7/80 
8 1  7/80 












































































































0 2  
oz 
0 2  
oz 


































































































































7 / 2 4 / 7 9  
8 / 2 3 / 7 9  
8 / 2 8 / 7 9  
8 / 3 1 / 7 9  
9 /  3 / 7 9  
9 / 1 6 / 7 9  
9 / 1 7 / 7 9  
9 / 1 9 / 7 9  
9 / 2 5 / 7 9  
9 / 2 7 / 7 9  
9 / 2 8 / 7 9  
1 0 / 2 9 / 7 9  
11/ 1 / 7 9  
1 2 /  1 / 7 9  
1 2 / 2 1 / 7 9  
1 2 / 3 1 / 7 9  
1 / 1 6 / 8 0  
- .  1 / 3 1 / 8 0  
1 / 3 1 / 8 0  
2 /  1 / 8 0  
3 / 2 0 / 8 0  
1 2 2  
1 2 2  
oz  
1 2 z  
o z  
o z  
1 2 2  
1 2 2  
o z  
1 2 2  
o z  
oz  
oz  
1 2 2  
1 2 2  
1 2 z  
oz 
n z  
1 2 2  
1 2 z  
1 2 2  
1 0 / 1 7 / 8 0  
1 1 / 1 3 / 8 0  
1.211 0 / 8 0  
1 2 / 1 8 / 8 0  
1 2 / 2 5 / 8 0  
1 2 / 2 5 / 8 0  
1 2 / 2 6 / 8 0  
1 2 / 2 6 / 8 0  
1 2 / 3 0 / 8 0  
1 2 / 3 1 / 8 0  
1 2 / 3 1 / 8 0  
11 1 / 8 1  
1/ 9 / 8 1  
1 / 2 1 / 8 1  
1 / 2 7 / 8 1  
2 1  1 / 8 1  
2 1  1 / 8 1  
2 /  2 / 8 1  
2 1  2 / 8 1  
2 1  6 / 8 1  
2 1  6 / 8 1  
1 2 2  
1 2 z  
1 2 2  
o z  
o z  
1 2 2  
o z  
1 2 z  
1 2 2  
o z  
1 2 2  
o z  
1 2 2  
1 2 z  
1 2 2  
o z  
1 2 2  
0Z 
1 2 z  
o z  
1 2 2  
1 0 /  5 / 8 1  
1 0 /  9 / 8 1  
1 0 /  9 / 8 1  
1 0 / 1 0 / 8 1  
1 0 / 1 0 / 8 1  
1 0 / 2 8 / 8 1  
1 0 / 2 9 / 8 1  
11/ 5 / 8 1  
1 2 / 1 0 / 8  1 
1 2 / 1 6 / 8 1  
1 2 / 1 6 / 8 1  
1 2 / 1 7 / 8  1 
1 2 / 1 7 / 8 1  
1 2 1 1 8 1 8  1 
1 2 / 1 8 / 8 1  
1 2 / 1 9 / 8 1  
1 2 / 1 9 / 8 1  
1 2 / 2 8 / 8 1  
1/ 5 / 8 2  
1 / 1 1 / 8 2  
1 / 1 1 / 8 2  
1 2 2  
o z  
1 2 z  
o z  
1 2 2  
o z  
o z  
1 2 z  
oz  
oz 
1 2 2  
o z  
1 2 2  
o z  
1 2 2  
o z  
1 2 2  
1 2 7  
oz  
o z  
1 2 2  
8 / 1 5 / 8 2  
8 / 1 5 / 8 2  
8 / 1 6 / 8 2  
8 / 1 7 / 8 2  
8 / 1 8 / 8 2  
8 / 2 1 / 8 2  
8 / 2 3 / 8 2  
8 1 3 0 1 8 2  
9 1  5 / 8 2  
9 /  8 / 8 2  
9 / 2 3 / 8 2  
1 0 /  2 / 8 2  
1 0 /  3 / 8 2  
1 0 1  7 / 8 2  
1 0 /  7 / 8 2  
1 0 / 2 7 / 8 2  
111 7 / 8 2  
1 1 1  7 / 8 2  
1 1 / 1 2 / 8 2  
1 1 / 1 7 / 8 2  
1 1 / 1 8 / 8 2  
1 1 / 2 4 / 8 2  
1 2 1  2 / 8 2  
1 2 / 3 1 / 8 2  
o z  
1 2 2  
oz  
1 2 2  
o z  
1 2 2  
oz  
o z  
o z  
oz  
o z  
o z  
oz  
oz 
1 2 2  
oz  
o z  
1 2 2  
1 2 2  
1 2 2  
oz  
1 2 2  
1 2 2  
o z  
100mb. L e v e l  
-- ---------- 
( i n c l u d e s  a l l  o f  t h e  a b o v e  p l u s  t h e  f o l l o w i n g )  
1 / 2 7 / 7 9  OZ 6 / 1 2 / 8 0  1 2 2  9 /  3 / 8 0  1 2 2  1 0 / 1 4 / 8 0  1 2 2  
1 0 1  1 / 7 9  1 2 2  6 / 2 5 / 8 0  1 2 2  9 / 2 1 / 8 0  1 2 2  1 0 / 2 7 / 8 0  1 2 2  
1 0 / 1 8 / 7 9  1 2 2  8 / 2 7 / 8 0  OZ 9 / 2 2 / 8 0  O Z  1 0 / 2 8 / 8 0  OZ 
3 / 1 4 / 8 0  OZ 9 /  3 / 8 0  O Z  1 0 / 1 4 / 8 0  OZ 11 7 / 8 1  OZ 
1/ 7 / 8 1  1 2 2  
c-7 
5 / 2 9 / 8 0  O Z  6 /  1 / 8 0  1 2 2  2 1  4 / 8 1  OZ 9 /  2 / 8 1  1 2 2  
5 / 2 9 / 8 0  1 2 2  6 /  2 / 8 0  OZ 2 1  4 / 8 1  1ZZ 9 1  3 / 8 1  OZ 
5 / 3 0 / 8 0  O Z  6 /  2 / 8 0  1 2 2  2 1  5 / 8 1  OZ 9 /  3 / 8 1  1 2 2  
5 / 3 0 / 8 0  12Z 6 /  3 / 8 0  O Z  2 /  5 / 8 1  1 2 2  1 0 1  6 / 8 1  OZ 
5 / 3 1 / 8 0  O Z  6 1  3 / 8 0  1 2 2  9 /  1 / 8 1  OZ 1 0 1  6 / 8 1  1 2 2  
5 / 3 1 / 8 0  1 2 2  2 1  3 / 8 1  OZ 9 /  1 / 8 1  1 2 2  l o /  7 / 8 1  OZ 
6 /  1 / 8 0  O Z  -2 /  3 / 8 1  1 2 2  9 /  2 / 8 1  OZ 1 0 /  7 / 8 1  1 2 2  
1 0 /  8 / 8 1  OZ 
1 0 1  8 / 8 1  1 2 2  
7 1  2 / 8 2  O Z  7 1  5 / 8 2  1 2 2  7 /  9 / 8 2  OZ 7 / 1 2 / 8 2  1 2 2  
7 1  2 / 8 2  1 2 2  7 /  6 / 8 2  OZ 7 1  9 / 8 2  1 2 2  7 / 1 3 / 8 2  OZ 
7 1  3 / 8 2  O Z  7 1  6 / 6 2  1 2 2  7 / 1 0 / 8 2  OZ 7 / 1 3 / 8 2  1 2 2  
7 1  3 / 8 2  1 2 2  7 1  7 / 8 2  OZ 7 / 1 0 / 8 2  1 2 2  7 / 1 4 / 8 2  OZ 
7 /  4 / 8 2  O Z  7 /  7 / 8 2  1 2 2  7 / 1 1 / 8 2  OZ 7 / 1 4 / 8 2  12Z 
7 1  4 / 8 2  1 2 Z  7 /  8 / 8 2  OZ 7 / 1 1 / 8 2  1 2 2  7 / 1 5 / 8 2  OZ 
7 /  5 / 8 2  O Z  7 /  8 / 8 2  1 2 2  7 / 1 2 / 8 2  OZ 7 / 1 5 / 8 2  1 2 2  

7 / 2 4 / 7 9  
8 / 2 3 / 7 9  
8 / 2 8 / 7 9  
8 / 3 1 / 7 9  
9 /  3 / 7 9  
9 / 1 6 / 7 9  
9 / 1 7 / 7 9  
9 / 1 9 / 7 9  
9 / 2 5 / 7 9  
9 / 2 7 / 7 9  
9 / 2 8 / 7 9  
1 0 1 2 9 1 7 9  
111 1 / 7 9  
1 2 1  1 / 7 9  
1 2 / 2 1 / 7 9  
1 2 / 3 1 / 7 9  
1 / 1 6 / 8 0  
1 / 3 1 / 8 0  
1 / 3 1 / 8 0  
2 /  1 / 8 0  
3 / 2 0 / 8 0  
1 2 2  
1ZZ  
o z  
1 2 2  
0 2  
o z  
1 2 2  
1 2 2  
o z  
1 2 2  
0 2  
oz  
oz 
1 2 2  
1 2 2  
1 2 2  
oz 
0 2  
1 2 2  
1 2 2  
1 2 2  
1 0 / 1 7 / 8 0  
1 1 / 1 3 / 8 0  
1 2 / 1 0 / 8 0  
1 2 / 1 8 / 8 0  
1 2 / 2 5 / 6 0  
1 2 / 2 5 / 8 0  
1 2 / 2 6 / 8 0  
1 2 / 2 6 / 8 0  
1 2 / 3 0 / 8 0  
1 2 / 3  1 / 8 0  
1 2 / 3 1 / 8 0  
11 1 / 8 1  
1/ 9 / 8 1  
1 / 2 1 / 8 1  
1 / 2 7 / 8 1  
2 /  1 / 8 1  
2 1  1 / 8 1  
2 1  2 / 8 1  
2 1  2 / 8 1  
2 /  6 / 8 1  
2 1  6 / 8 1  
1 2 2  
1 2 2  
1 Z Z  
o z  
o z  
1 2 2  
o z  
1zz  
1 2 z  
oz  
1 2 2  
0 2  
1 2 2  
1 2 2  
1 2 2  
oz 
1 2 2  
oz  
1 2 z  
oz  
1 2 2  
1 0 1  5 / 8 1  
1 0 /  9 / 8 1  
1 0 1  9 / 8 1  
1 0 / 1 0 / 8 1  
1 O /  1 0 1 8  1 
1 0 / 2 8 / 8 1  
1 0 / 2 9 / 8 1  
1 1 /  5 / 8 1  
1 2 / 1 0 / 8  1 
1 2 / 1 6 / 8 1  
1 2 1 1  6 1 8  1 
1 2 / 1 7 / 8 1  
1 2 / 1 7 / 8 1  
1 2 / 1 8 / 8 1  
1 2 1 1 8 1 8  1 
1 2 / 1 9 / 8  1 
1 2 / 1 9 / 8 1  
1 2 / 2 8 / 8 1  
1/ 5 / 8 2  
1 / 1 1 / 8 2  
1 / 1 1 / 8 2  
1 2 2  
oz  
1 2 2  
oz  
1 2 2  
oz 
o z  
1 2 2  
oz  
oz  
1 2 2  
oz 
1 2 2  
o z  
1 2 2  
o z  
1 2 2  
1 2 2  
oz 
o z  
1 2 z  
8 / 1 5 / 8 2  
8 / 1 5 / 8 2  
8 / 1 6 / 8 2  
8 / 1 7 / 8 2  
8 / 1 8 / 8 2  
8 / 2 1 / 8 2  
8 / 2 3 / 8 2  
8 / 3 0 / 8 2  
9 1  5 / 8 2  
9 1  8 / 8 2  
9 / 2 3 / 8 2  
1 0 /  2 / 8 2  
1 0 1  3 / 8 2  
1 0 1  7 / 8 2  
1 0 1  7 / 8 2  
1 0 / 2 7 / 8 2  
11/ 7 / 8 2  
11/ 7 / 8 2  
1 1 / 1 2 / 8 2  
1 1 / 1 7 / 8 2  
1 1 / 1 8 / 8 2  
1 1 / 2 4 / 8 2  
1 2 /  2 / 8 2  
1 2 / 3 1 / 8 2  
o z  
1 2 2  
0 2  






o z  
o z  
o z  
oz  
o z  
1 2 2  
oz  
oz  
1 2 2  
1 2 2  
1 2 2  
oz  
1 2 z  
1 2 2  
oz  
100rnb. L e v e l  
( i n c l u d e s  a l l  o f  t h e  a b o v e  p l u s  t h e  f o l l o w i n g )  
1 / 2 7 / 7 9  OZ 6 / 1 2 / 8 0  1 2 2  9 /  3 / 8 0  12Z  1 0 / 1 4 / 8 0  1 2 2  
1 0 1  1 / 7 9  1 2 2  6 / 2 5 / 8 0  1 2 2  9 / 2 1 / 8 0  1 2 2  1 0 / 2 7 / 8 0  1 2 Z  
1 0 / 1 8 / 7 9  1 2 2  8 / 2 7 / 8 0  OZ 9 / 2 2 / 8 0  O Z  1 0 / 2 8 / 8 0  OZ 
3 / 1 4 / 8 0  0 2  9 1  3 / 8 0  OZ 1 0 / 1 4 / 8 0  OZ 1/ 7 / 8 1  OZ 




5 / 2 9 / 8 0  0 2  6 1  1 / 8 0  122 2 /  4 / 8 1  0 2  9 1  2 / 8 1  1 2 2  
5 / 2 9 / 8 0  1 2 2  6 /  2 / 8 0  OZ 2 1  4 / 8 1  12Z  9 /  3 / 8 1  OZ 
5 / 3 0 / 8 0  OZ 6 /  2 / 8 0  122 2 1  5 / 8 1  OZ 9 /  3 / 8 1  1 2 2  
5 / 3 0 / 8 0  1 2 2  6 /  3 / 8 0  OZ 2 /  5 / 8 1  1 2 2  1 0 /  6 / 8 1  O Z  
5 / 3 1 / 8 0  OZ 6 1  3 / 8 0  122 9 1  1 / 8 1  0 2  1 0 1  6 / 8 1  1 2 2  
5 / 3 1 / 8 0  1 2 2  2 /  3 / 8 1  OZ 9 /  1 / 8 1  1 2 2  1 0 /  7 / 8 1  OZ 
6 /  1 / 8 0  0 2  2 /  3 / 8 1  122 9 1  2 / 8 1  0 2  1 0 1  7 / 8 1  1 2 2  
1 0 /  8 / 8 1  OZ 
1 0 /  8 / 8 1  1 2 2  
1 2 1  6 / 7 8  1 2 2  1 2 / 1 0 / 7 8  122 3 1  4 / 7 9  1 2 2  5 / 2 0 / 8 0  1 2 2  
7 /  2 / 8 2  OZ 7 1  5 / 8 2  122 7 1  9 / 8 2  0 2  7 / 1 2 / 8 2  12Z  
7 /  2 / 8 2  1 2 2  7 1  6 / 8 2  OZ 7 /  9 / 8 2  1 2 2  7 / 1 3 / 8 2  OZ 
7 /  3 / 8 2  OZ 7 /  6 / 8 2  122 7 / 1 0 / 8 2  OZ 7 / 1 3 / 8 2  1 2 2  
7 /  3 / 8 2  1ZZ 7 /  7 / 8 2  OZ 7 / 1 0 / 8 2  1 2 2  7 / 1 4 / 8 2  OZ 
7 /  4 / 8 2  0 2  7 1  7 / 8 2  122 7 / 1 1 / 8 2  OZ 7 / 1 4 / 8 2  1 2 2  
7 /  4 / 8 2  1 2 2  7 /  8 / 8 2  0 2  7 / 1 1 / 8 2  1 2 2  7 / 1 5 / 8 2  OZ 
7 /  5 / 8 2  0 2  7 /  8 / 8 2  122 7 / 1 2 / 8 2  0 2  7 / 1 5 / 8 2  1 2 2  
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